It has been demonstrated that inhalational as well as intravenous anesthetics have a direct negative inotropic effect on the myocardium , but its fundamental mechanisms are not yet fully understood. Krishna and Paradise (1972) have reported that pyruvate administered into the bathing medium reverses the myocardial depression produced by halothane, but it is ineffective for the reversal of depression produced by pentobarbital. Recently we have demonstrated in isolated heart muscle that the myocardial depression produced by thiamylal is reversed readily by dibutyryl cyclic AMP, but the depression produced by halothane resists to the antagonizing effect of this agent (Iwatsuki and Iwatsuki 1974) . These two findings suggest that the mechanism of myocardial depression may be different between thiamylal and halothane. Price (1974) has reported the pos sibilities that halothane restricts the availability of Ca++ to the contractile proteins of the myocardium as well as it interferes with the reaction between Ca++ and these proteins. It has been well recognized that an increase in the frequency of stimulation exerts a potent positive inotropic effect on the myocardium (KochWeser and Blinks 1963) and this effect depends strongly on Ca++ exchange during muscle contraction (Grossman and Furchgott 1964; Langer 1965; Teiger and Farah 1967) , especially during the systolic phase (McCans et al. 1974; Willerson et al. 1974) . Therefore, the investigation of the response of the myocardium to changing the frequency of stimulation under the influence of anesthetics may show the relation of Ca++ with the myocardial depression produced by the anesthetics. The aim of this study is to determine whether the response to changing the frequency of stimulation is different or not between the myocardium depressed by thiamylal and halothane and to assume the mechanism of myocardial depression produced by these two anesthetics.
MATERIALS AND METHODS
Trabeculae were excised from the right ventricles of healthy mongrel dogs anesthetized with pentobarbital sodium (25 mg/kg ;intravenously).
Mean muscle length and cross-sec tional area of 11 trabeculae used in this study were 5.93±0.43 mm and 0.77±0.11mm2
(mean±s.E.), respectively.
The trabecula was suspended in Krebs-Henseleit's solution which was kept at 27°C and bubbled with a 95% 02-5% CO2 gas mixture, and was allowed to contract isotonically with 0.4g preload by electrical stimulation at a frequency of 6 per min for 90-120 min for stabilization.
Electrical stimulation was applied by the platinum field electrodes placed parallel to the long axis of each muscle with a square wave of 5 msec duration and a voltage 20% above threshold.
The isotonic lever system, muscle bath, perfusate, electrical stimulator and recording equipments used in this study have been described in the previous paper (Iwatsuki 1973) .
The velocity of shortening was measured by a differentiating system (Nihon Kohden S-3056) with the time constant of 5msec.
The frequency of stimulation was changed from 0.1 to 0.3 cps, from 0.3 to 0.6 cps, then from 0.6 to 0.3 cps. At each frequency the maximum velocity of shortening at 0.4 g preload (V'max) and net-shortening (41) were measured when contraction reached a steady state.
Then, the same series of measurements were repeated in the presence of thiamylal or halothane.
Thiamylal, dissolved in distilled water, was added directly to the bathing solution. The concentra tion of thiamylal used in this study was 3.3 mg%. Halothane was administered by passing its vapor through the bathing solution after vaporized with a Fluotec vaporizer and its concentration was determined by gas chromatography.
The concentrations used in this study were 5.8±0.18 mg% (mean±s.E. 
